The present study investigated the psychometric properties of the Self-Talk Scale (STS) among Iranian university students. Six hundred eight university students completed the STS and one of six self-and cognitive-related measures. The results of exploratory factor analysis showed the same four factors (i.e., self-reinforcement, self-management, self-criticism, and social-assessment) in the STS-Iranian version. Item analysis and internal consistency coefficients demonstrated that the items and factors were satisfactory. Confirmatory factor analysis also supported a four-factor model. Self-talk frequency scores were associated with personality measures in theoretically meaningful ways. The results indicate that the STS is acceptable for measuring self-talk frequency among Iranian adults.
inappropriate behaviors and coping with fear (Meichenbaum, 1977) , and improving writing skills (Breiter & Scardamalia, 1982) . How people talk to themselves is also a central concept in cognitive-behavioral interventions (Conroy & Metzler, 2004) .
In summary, theory and research highlight the importance of self-talk in everyday life. Proper assessment of self-talk is therefore a crucial aspect of psychological research in this realm. Toward this end, measures have been developed to assess various elements of self-talk (Calvete et al., 2005; Duncan & Cheyne, 1999; Kendall & Hollon, 1989; Siegrist, 1995) . Among the available measures, the Self-Talk Scale (STS; Brinthaupt et al., 2009) seems to be the most acceptable instrument. The STS assesses several self-regulatory functions (both positive and negative) served by self-talk.
In the development and initial validation of the STS with American samples, Brinthaupt et al. (2009) identified four selftalk factors: social assessment, self-reinforcement, self-management, and self-criticism. They reported acceptable test-retest and internal consistency of the STS and evidence for its criterion and concurrent validity. Brinthaupt and Kang (in press) found good STS model-data fit that supported the proper functioning of the 5-category STS response format.
To date, there is very limited research on the external validity of the STS. In this study, we examine the psychometric proper-ties of the STS with Iranian students and examine how self-talk frequency relates to a variety of other self-related variables. Because of the general self-regulatory functions that are postulated to be served by self-talk, we expected that the structure and functioning of the STS would be similar to that found with American samples. These predictions are supported by a variety of studies with Iranian participants (e.g., Ghorbani, Watson, & Hargis, 2008; Khodayarifard, Spielberger, Gholamali Lavasani, & Akbari Zardkhaneh, 2012) that support the assumption that the adapted scales from other cultures showed similar relationships with other measures.
Method Participants
Students from the University of Tehran were recruited through a stratified random sampling process. First, all the University colleges were divided into educational groups of human sciences, technology, engineering, basic sciences, and arts. Then, within each college, faculty members were randomly selected to include their students in the study.
The final sample consisted of 608 students (306 men, 301 women). The average age of these students was 21.92 years (SD = 2.89). The majority of the students were single (94.2%), with their birth place being urban (95.7%) rather than rural.
Measures
Self-Talk Scale (STS). The STS (Brinthaupt et al., 2009 ) is a 16-item self-report measure rated on a 6-point scale (1 = never, 6 = always). Each item is rated according to the common sentence stem of "I talk to myself when..." Four STS subscales measure self-talk, including social assessment (e.g., "I want to replay something I've said to another person"), self-reinforcement (e.g., "I am really happy for myself"), self-management (e.g., "I need to figure out what I should do or say"), and selfcriticism (e.g., "I am really upset with myself"). Each subscale has four items and subscales scores can range from 4 -24. Higher scores denote more frequent self-talk. Brinthaupt et al. (2009) report internal consistency values for the subscales ranging between 0.79 and 0.89, with a test-retest value of 0.69 over a 3-month period. All participants completed the STS. For the current sample, internal consistency data are presented in the Results section. In addition, participants completed one of six other instruments (randomly assigned) representing a variety of self-related attributes.
Integrative Self-Knowledge Scale (ISKS). The ISKS is 12-item Persian measure of the integration of experiential and reflective self-knowledge across time and the distinction of self from non-self (Ghorbani et al., 2008) . Respondents rate the ISKS items using a 5-point scale (0 = largely untrue, 4 = largely true). Items assess the extent to which respondents attempt to understand their past experiences, maintain awareness of self in the present, and move toward desired future goals. An example item was "What I have learned about myself in the past has helped me to respond better to difficult situations." Higher scores indicate higher levels of self-knowledge integration. Cross-cultural investigations in Iran and America (Ghorbani et al., 2008) support the reliability and validity of this measure.
Self-Esteem Scale (SES). The 10-item SES (Rosenberg, 1965 ) measures a person's general feelings of self-worth. This scale measures the amount of respondents' overall life satisfaction and feelings about themselves. Respondents rate each item using a 4-point scale (1 = strongly agree, 4 = strongly disagree).
Higher scores denote higher levels of global self-esteem. The SES is a frequently used measure and has been extensively validated in the research literature (e.g., Robinson, Shaver, & Wrightsman, 1991) . For the current sample, internal consistency was acceptable, α = 0.77. Self-Regulation Inventory, short form (SRI-S). The 25-item SRI-S (Ibanez, Ruiperz, Moya, Marques, & Ortet, 2005) measures self-regulation in five subscales: positive actions, controllability, expression of feelings and needs, assertiveness, and well-being seeking. Respondents use a 5-point rating scale (1 = very rarely, 5 = always). Higher scores indicate higher levels of self-regulation tendencies. The psychometric properties of the SRI-S have been confirmed (e.g., Grossat-Maticek & Eysenck, 1995; Ibanez et al., 2005) . The Persian version of the SRI-S with a sample of 676 students showed Cronbach alphas for the subscales ranging from 0.90 to 0.97 and factor analysis results of the SRI confirmed the five factors (Beshārat, Bazzāziān, & Poor Bohlul, in press; Beshārat, Bazzāziān, Azizi, Abd-al-Manāfi, & Larijāni, in Press) . For the current sample, internal consistency was acceptable, with subscale coefficients ranging from 0.87 to 0.94.
Obsessive-Compulsive Inventory-Revised (OCI-R).
The 18-item OCI-R was developed by Foa et al. (2002) . This measure includes six subscales (washing, obsessing, hoarding, ordering, checking, and mental neutralizing) each of which consists of three items. Items are rated using a 5-point scale (0 = not at all, 4 = extremely). Higher scores indicate higher levels of OC tendencies. The alpha coefficients for these subscales have been reported in the ranges from 0.50 to 0.72. Moreover, the 6-factor structure of the Persian version of this measure has been confirmed (Mohammadi, Zamāni, & Fatā, 2008) . For the current sample, internal consistency was acceptable, with subscale coefficients ranging from 0.49 to 0.72.
Irrational Beliefs Test (IBT).
The 100-item IBT was developed by Jones (1968) and is a frequently used measure of irrational beliefs. It has ten subscales (e.g., demand for approval, blame proneness, anxious over-concern, and perfectionism) that are measured by ten items each. Respondents rate the items using a 5-point Likert scale (1 = strongly agree, 5 = strongly disagree). Higher scores denote lower levels of irrational beliefs. Jones (1968) reported test-retest coefficients for the total scale as 0.92 and for the subscales as ranging between 0.66 and 0.80. In the Persian version of the measure, the internal consistency for the total scale was found to be 0.86 (Shirazi, 2006) . For the current sample, internal consistency was acceptable, with subscale coefficients ranging from 0.60 to 0.71. vibond & Lovibond, 1995 ) is a 42-item self-report measure of three negative emotional states. Respondents rate the items using a 4-point scale (0 = did not apply to me at all, 3 = applied to me very much, or most of the time) reflecting the frequency or severity of the experiences over the past week. Higher scores denote more frequent experiences of each of the negative states. For a Persian version of the DASS, acceptable alpha coefficients have been reported, along with evidence of criterion validity (Sāhebi, Asghari, & Salari, 2006) . For the current sample, internal consistency was acceptable, with subscale coefficients ranging from 0.60 to 0.90.
Depression Anxiety Stress Scale (DASS). The DASS (Lo

Procedure
Prior to data collection and based of the method recommended by Tanzer and Sim (1999) , the Self-Talk Scale (STS) was translated from English to Persian to be used with Iranian participants. This version was assessed for clarity by six professors in the faculty of psychology at the University of Tehran. The STS was then back-translated by three specialized English teachers. Finally, the developer of the instrument resolved any difficulties or inconsistencies. This version (see Appendix) was then used to create the final translation, which was completed by 60 B.A. and M.A. students in the University of Tehran, who rated the clarity and meaningfulness of the overall measure and individual items.
Data Analysis
Data were analyzed using the Statistical Package for Social Sciences (Version 18; SPSS Corporation, 2009) as well as the Linear Structural Relations (LISREL Version 8.5; Joreskog & Sorbom, 1996) . After the data were entered, extensive exploratory data analysis (Howell, 2007; Tukey, 1977) was conducted: 1) Approximately 5% of the completed surveys were randomly chosen and compared with the data entered in the file; 2) The observed ranges for each instrument were compared to their possible ranges; 3) We made use of demographic features of the sample group with the characteristics of the items. Because the amount of missing data, on average, was below 1% for each of the items and no orderly relation was observed, these data were replaced by using the linear interpolation method (see Marsh & Perry, 2005) ; 4) We examined all participants, using a percentage bar graph to check for random response styles. Participants with any suspicious responses were deleted; 5) The 16 STS items showed approximately normal distribution. Calculating Mahalanobi's Distance (Tabachnick & Fidel, 2007 ) also confirmed these results.
Following these exploratory data analysis steps, the total sample was randomly divided into two equal calibration and validation groups. The calibration sample was used for the extraction of factor structure information, by applying item analysis and exploratory factor analysis. The validation sample was used for cross-validation of the factor structure by applying confirmatory methods and checking the relations between STS scores and the other constructs pertaining to it.
Results
Exploratory Factor Analysis (EFA) of the Calibration Sample Data
Based on previous research with the STS, for the exploratory factor analysis we used the method of Principal Axial Factoring, with Direct Oblimin rotation, limiting the number of factors to four, and setting the minimal factor loading value to 0.35. The Kaiser-Meyer-Olkin Measure of Sampling Adequacy (Kaiser, 1974) was in the acceptable range, 0.84 (Tabachnick & Fidell, 2007) .
The resulting factor analysis found four eigenvalue factors over 1.0, explaining approximately 59 percent of the variance of the total scale (see Table 1 ). In order to finalize the number of factors, the screen plot was used. As Table 2 shows, 14 out of the 16 STS items had suitable loading on their respective factors. Only 2 items (1 and 6) did not have the maximum loading 
Confirmatory Factor Analysis of the Validation Sample Data
In order to check the validity of the exploratory factor structure, we ran a confirmatory factor analysis on the validation sample, using the Maximum Likelihood method. In this process, three factor structures were tested: 1) the original factor structure of the scale (Brinthaupt et al., 2009) ; 2) the factor structure resulting from the EFA of the calibration sample data reported earlier; and 3) the original factor structure without item number 1 (because of its failure to load on any of the EFA factors).
In testing model fit, we used the following indexes: Chisquare statistic (χ 2 ), Comparative fit index (CFI; Bentler, 1990 ), Non-normed fit index (NNFI, Bentler, & Bonnet, 1980) , Rootmean square error of approximation (RMSEA; Stieger, 1990), Confidence interval, (CI; Hu & Bentler, 1999) , and Standard Root-Mean Square Residual (SRMR; Hu & Bentler, 1998) . Table 3 presents the results of these analyses. As the table indicates, model 3 (the original factor structure without item 1) showed the best fit.
For comparison of the relative fit of the three nested models, the 2 difference χ test was used. Comparison of model 1 and model 2 indicated that omission of item 1 and considering item 6 in Self-Management resulted in a significant improvement of fit ( 2 diff χ (14) = 84.10, p < 0.001). Comparison of model 1 and 3, which differed only in the omission of item 1 from the original structure, revealed significant improvement of fit, 2 diff χ (14) = 85.55, p < 0.001. Finally, the comparison of model 2 and 3, with displacement of item 6 from the Self-Management factor to the Social-Assessment factor, did not result in an improvement of data fit. Therefore results suggested that model 3 was the most parsimonious, since it contained the least amount of parameters while retaining the best model fit (see Table 4 descriptive statistics).
Convergent and Discriminant Validity of the STS
In order to assess the convergent validity of the STS items, we used the method of standard path coefficient (Standard Lambda, Raines-Eudy, 2000). As Table 5 shows, these coefficients indicated that the items loaded strongly on the related latent variables (factors). All of the coefficients were statistically significant.
To assess discriminant validity of subscales, we used the fixed and free solution method (Bagazzi & Yi, 1988) . This method indicates whether the one-dimensional model can explain the correlations in variables observed in every pair of factors or if these factors measure each dimension separately (Torkzādeh, Koufteros, & Pflughoeft, 2003) . We compared the fit indices for two models: the four factorial (dimensional) model (model 3 in Table 3 ) and the one factorial model that consisted of 15 STS items (without item 1). Table 6 shows that the Free Model has better fit statistics. This supports the notion that the STS has a multi-factorial structure.
Relations of the STS Factors to Self-Related Constructs
After demonstrating that the Persian version of the STS possessed acceptable psychometric properties, we next examined how the 4 STS factors related to a variety of self-related constructs. Table 7 shows that integrated self-knowledge was significantly and positively correlated with the STS factors of self-criticism, self-management, and social-assessment as well as with and the STS total score. Self-esteem was significantly and positively correlated with the self-management factor only. Self-regulation was significantly and positively correlated with self-reinforcement and the total STS score.
Relations of the STS Factors to Cognitive Constructs
We also examined how the STS factors correlated with cognitive constructs. As the Table 8 shows, obsessive-compulsive tendencies were significantly and positively correlated with each of the STS factors except self-management, as well as with total STS scores. Irrational beliefs scores were significantly and positively associated with self-reinforcement and total self-talk frequency scores. Depression scores were negatively correlated with self-reinforcing self-talk and positively correlated with social-assessing self-talk. Anxiety scores were positively correlated with self-critical, social-assessing, and overall self-talk frequency. Finally, stress scores were negatively correlated with self-managing self-talk.
Discussion
The principal purpose of the present research was to investigate the psychometric properties of the Self-Talk Scale (Brinthaupt et al., 2009 ) using an Iranian sample. The results provide strong support for the validity and cross-cultural generalization of the STS. In particular, the psychometric data show that the Persian STS adequately replicated the original scale's factor structure. Additionally, the data correlating self-talk frequency with a variety of self-and cognitive-related constructs confirm that the STS is related to these measures in theoretically meaningful ways.
In the confirmatory analysis process, the strongest support emerged for the original factor structure without one scale item. The results indicated that a self-critical self-talk item ("I should have done something differently") was problematic in the translated STS. This item showed several cross loadings in the exploratory factor analysis and the calculation of Cronbach's alpha improved when it was deleted. Further research is needed to this.
The correlational data provided convergent and discriminant validity evidence for the Persian STS. First, the results showed that the STS factors of self-criticism, self-management, and social-assessment as well as total self-talk frequency scores were significantly related to integrative self-knowledge. This construct represents a temporally integrated understanding of both experiential and reflective self-relevant processes (Ghorbani et al., 2008) . The results are consistent with other research suggesting that self-talk serves a function in facilitating the integration of self-knowledge (e.g., Morin, 2005) . Future research investigating the relationship between self-talk and integrative self-knowledge appears to be warranted. Overall STS scores were strongly correlated with self-regulation scores. The SRI-S serves as a general assessment of people's tendencies to be autonomous and independent in regulating their lives and health (Grossarth-Maticek & Eysenck, 1995) . The results suggest that self-talk might serve an important causal or supportive role in self-regulation, or it may simply be a reflection of people's self-regulatory tendencies (e.g., Anderson, 1997) .
The results comparing self-talk frequency to the cognitive measures were also of theoretical and practical interest. Obsessive-compulsive tendencies were positively associated with self-talk frequency. This finding complements the Brinthaupt et al. (2009) study that showed that frequent self-talkers reported higher levels of obsessive-compulsive propensities than did infrequent self-talkers. Consistent with other research (e.g., Schwartz & Garamoni, 1989) , depression scores were negatively correlated with self-reinforcing self-talk. Depression scores were also positively correlated with social-assessing self-talk, suggesting that ruminating about one's social interactions is related to being in a depressed state (e.g., Watkins & Baracaia, 2002) .
Higher levels of anxiety were associated with higher levels of self-critical, social-assessing, and overall levels of self-talk frequency. These results are consistent with other research showing that anxiety manifests itself in self-talk in competitive sport contexts (Conroy & Metzler, 2004) and that specific kinds of self-talk are associated with anxiety disorders and emotional distress (e.g., Ingram, Kendall, Smith, Donnell, & Ronan, 1987; Kendall & Hollon, 1989) .
In summary, the effective measurement of self-talk frequency permits researchers to study a variety of self-regulatory activities. The present research provides additional support for the validity of the Self-Talk Scale. The Persian translation of the STS shows good psychometric properties and can be used with confidence in future research.
